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[57] ABSTRACT 

Apparatus for applying closures to containers held by 
grippers and moving in a row on a conveyor. The clo- 
sures are fed from a supply into pockets on a star wheel 
which delivers them to closure carriers mounted to an 
applicator wheel which rotates in a plane parallel to and 
above the closure path of movement, about an axis 
perpendicular to that of the star wheel. Rotation of the 
closures carried by the carriers on the applicator wheel 
is synchronized with the rate of movement of the con- 
tainers, and the closures are brought into converging 
alignment with the containers. The applicator wheel 
has optional means for pressing the closure partially or 
wholly to a final applied position on the containers, 
and/or for rotating them while still carried by the carri- 
ers to desired torque level. 

13 Claims, 7 Drawing Sheets 
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imate the container conveyor that exceeds the linear 
HIGH SPEED SEALING MACHINE velocity of the container conveyor, and thus the speed 

of the containers on the conveyor is wholly controlled 
FIELD OF THE INVENTION by the rotating carriage at the location whereat the caps 

This invention relates to machines for placing and 5 are applied to the containers. This machine is likewise 
sealing closures onto containers, and more particularly not capable of effective high-speed capping, 
to an improved high speed sealing machine which ap- w hat is needed is an improved sealing machine that 
plies closures onto containers at significantly higher can °e operated at speeds heretofore not reliably attain- 
speeds than heretofore accomplished without putting able, while maintaining the integrity of the sealing oper- 
undue stress on the closure or the container and while 10 ation with relatively few rejections. 

IhSS^uctag i"j«te. ty ° f SCaling 0Pera,i ° n ' SUMMARY OF THE INVENTION 

The sealing machine of the present invention over- 
comes the drawbacks mentioned above which occur 



BACKGROUND OF THE INVENTION 



Various "straight line'* sealing machines for applying 15 when prior art sealing machines are operated at very 
closures onto containers are disclosed in U.S. Pat. Nos. high speeds. The machine of the present invention can 
3,143,835, 3,274,748, 3,438,174, 4,199,914, 4,279,115 and reliably apply between about 400-2,000 closures per 
4,716,708. These machines generally include a linear minute (depending upon the type of closures). This is 
horizontal conveyor which carries filled open contain- accomplished by providing positive, in-time or syn- 
ers in a row sequentially through a closure feeding 20 chronized placement of the closures onto the containers 
device, a closure applicator and a closure sealing means. by a closure applicator which is fed closures by a syn- 
The closure feeding device typically feeds or presents chronized closure feeding means, 
the closures to the moving containers via a chute or In a pre ferred embodiment, the sealing machine of 
slide mechanism. As the containers are moved by the the prcsent invention includes a novel arrangement of a 
conveyor, the leading edge of a respective presented 25 feedi means and dosure Hcator jn combi . 
closure is engaged by the leading edge of the top of a nation with a conveyor in a straight , ine sealing ma- 
respective container The continuing movement of the chine which mQves containers in a row along a line of 
container pulls the closure from it* ifeed position so that movement ^ closure applicalor is an app i icator 
it m seated on the container. Subsequently, means whcd shioncd ^ th 7conveyor and rotatable 

' cl ^* 0ntO hc COn ?" ne " 30 about an axis transverse (cross-wise) to the line of 
and/or rotate the closures onto the containers to seal * -m. r * v ■ l. 

the containers • movemcnt °* the conveyor. The applicator wheel has a 

The maximum practical operating speed for previous ^ [t l of * Iosurc ^™ ers its Periphery and is 
machines of this type has been limited due to the nature dnvcn b \ a <* nv ? rotates the apphcator wheel at 
of the closure feeding and application devices. When 35 a rate such that the lmear s P eed of the carners ( and thus 
operated at desirable higher speeds, the reliability and thc cIosures in them) matches that of the con- 
accuracy with which the closures are engaged and tamers on the conveyor. 

seated upon the container tops is diminished. In particu- A Purred closure feeding means is a "star wheel", 

lar, at very high speeds (for example, about 1,200 con- or notched wheel, for feeding closures from a source to 

tainers per minute) the impact of the leading edge of the 40 the closure carriers on the periphery of the applicator 

container on the leading edge of the closure not only whecL Preferably, the star wheel has a plurality of 

draws the closure from the feed position but may also pockets around its periphery for receiving closures 

"throw" or dislodge the closure so that the closure is from a closure source and positively delivering them to 

not seated on the container whatsoever. Alternatively, the closure carriers at a first rotational position of the 

the closure may end up "cocked" or improperly seated 45 applicator wheel without any reorientation of the clo- 

on the container as a result of which it cannot be prop- s u *"es during the delivery. The star wheel rotates about 

erly sealed by the subsequent application and sealing 311 *** s transverse to the axis of rotation of the applica- 

means. tor wheel and parallel to the line of movement of the 

Other types of "straight line" sealing machines are containers on the conveyor. The plane of closure move- 
disclosed in U.S. Pat. No. 3,392,505 and 4,696,143. The 50 me nt from the closure source into the star wheel is 
'505 patent is directed to a dual head apparatus for parallel to the plane of the star wheel and perpendicular 
applying closures to containers. The disclosed appara- to the plane of the applicator wheel. The star wheel and 
tus includes a transfer head for removing closures from the applicator wheel are both rotated in synchronism 
a dispenser and transferring them to an inserter head, with the movement of the conveyor, 
which, in turn, applies the closures to containers. Dur- 55 While the sealing machine of the present invention 
ing the transferring step, the closures are each reori- can be used for sealing many types of containers, it is 
ented about a transverse axis so that they may be pres- especially suitable for applying closures having continu- 
ented with their bottom side facing towards the opening ous threads or lugs onto containers having a threaded 
of the containers to which they will be applied. The finish. In such use, the applicator wheel is positioned 
complexity of the closure pick-up and transfer mecha- 60 above the conveyor a predetermined distance such that 
nism of this machine does not lend itself to effective the closures carried by the carriers are brought sequen- 
high-speed capping. daily into converging alignment with the tops of the 

The '143 patent is directed to a container capping respective containers as the applicator wheel rotates 

apparatus and includes a rotating carriage that receives and the conveyor advances the containers, to position 

the container caps from a conveyor and subsequently 65 each closure on the top of a respective container on the 

applies those caps to containers moving on a second conveyor. Alternatively, the applicator wheel may be 

conveyor. This machine is designed and operated such spaced above the tops of the containers and each clo- 

that the rotating carriage has a tangential velocity prox- sure pressed downward from it, when the closure is in 
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vertical alignment with the container, onto the finish of in FIG. 8 in a second rotational position of the applica- 

the respective container to an at least partially applied tor wheel; 

position. FIG. 10 is an enlarged view, in partial cross section, 

The sealing machine of the present invention may be of the closure carrier shown in FIGS. 8 and 9; 
used with means for rotating the closures into a final 5 FIG. 11 is a side elevation, partially broken away, of 
tightened or sealed position on the containers. Suitable another alternative applicator wheel, spindle and clo- 
devices to accomplish such closure tightening are sure carrier; 

known. These include the twin side belt unit described FIG- 12 is an enlarged view, in partial cross section, 
in U.S. Pat. No. 4,199,914, which includes differentially of a closure carrier in a first operative position taken 
speeded belts extending parallel to the line of movement 10 along line 12—12 of FIG. 11; 

of the conveyor which engage opposite sides of the 13 is an enlarged view, in partial cross section, 

. closures to rotate the closures onto the containers, and °f tne closure carrier shown in FIG. 12 in a second 
the belt and drag shoe unit disclosed in U.S. Pat. No. operative position; and 

3,438,174, which includes a friction surface and a rotat- FIG * 14 is a sidc elevation, partially broken away, of 
ing belt side-by-side which engage the top of the closure 15 another alternative applicator wheel, spindle and the 
and rotate it onto the container finish. One or both of closure carrier. 

the above closure rotating devices can be used in con- DETAILED DESCRIPTION OF THE 

junction with the sealing machine of the present inven- DRAWINGS 
tion to rotate the closures to a final applied position by 

calibrating or adjusting the device to rotate the closures 20 The im P">ved sealing machine of the present inven- 
to a predetermined torque. tion has thc capability of applying closures onto con- 

In an alternative embodiment, the applicator wheel toiners at the rate of **tween about 400-2,000 closures 
has a plurality of spindles which extend radially out- ^ minute * Wlth minimal rejections, depending upon 
wardly on the applicator wheel and each spindle has a the typc of containcrs and closures used. The containers 
closure carrier at its distal end. Closures are delivered 25 a 5 e USUaJIy glass or moldcd pIaslic and have a finish or 
or fed to the carriers by the star wheel at a first rota- Arewted portion at the top or neck thereof. Suitable 
tional position of the applicator wheel without any closur « delude metal twist caps, molded plastic caps or 
reorientation of the closures during this delivery and M »P™te<»P« having a molded plastic ring or shell 
the closures are seated onto respective containers at a ln ^ a metal c ° ver j n th <; ""S; ™ese types of 
second rotational position of the applicator wheel. In 30 have threads oH 

. this embodiment, each spindle is rotatable about Us own J?* Z T" , desenbed in greater 

longitudinal axis and each closure is rotated onto the dctaiI t bclow j thc sealing machine of the present 
container finish by rotating the spindle when the clo- f ^ v P J ° m ° ^ T' 

sure converges with the container. Additionally, each 35 Sv^£,S t'T * "7 h 

spindle may reciprocate axially as the closure converges 35 2™^^^^^"? ^ T"' °l ^ "J 
u/itK tti* * A *u u *i_ i l simply be positioned on the tops of the containers and 

To?i S fn 1 nSv v Ufe °" t0 thC subsequentl/rotated «° a final applied position. 

FXrSr« n ff , PP ''^^ , . With reference to FIGS. 1. 2 and 3, there is shown a 

xZ^JZZ J^ST f Pf T' mVC "' P referred embodiment of the sealing machine 10 of the 

lanvS SS^Kl^ hTi a 2* 3 - C ° m " 40 P resent invention - ^'"8 machine 10 includes an end- 
panymg drawings and the ensu.ng detailed descn P t.on less conveyor n whjch * arries flUed containers 14 in a 

row (shown as a single row to facilitate illustration) 

BRIEF DESCRIPTION OF THE DRAWINGS dong a horizontal line of movement below applicator 

err; i;,, .-a- , wheel 16 which applies closures 18 to the filled contain- 

Jh5; m \nt JT*T° dla 8«mniat,c ^view of one 4J ers 14 . Applicator wheel 16 inc i udes a plurality of clo- 

venSn SUre 20 about its P«il*«y which receive clo- 

uin '•»!.».-_ i ,. ,_. sures 18 from a closure feeding star wheel 22 at a first 

showh'ii^FIG 1 P P V ' CW 8 m 6 rotational P« ition (designated by 21 in FIG. 1) of appli- 

SJ! ,., ,7 , . ... ,. ,_. . cator wheel 16. The carriers 20 successively apply the 

.hESi- * maChMle take " 30 cIosures t0 the containers at a second rotational position 

along line 3-3 of FIG. 2; (designated by 23) of the applicator wheel 16. 

4 S * ?' de e evat, ,? n ' P art , lall /^ r ° k e" awav - of a Sealing machine 10 may have a base or support struc- 
star wheel, taken along lme 4-* of FIG. 3; ture 34 which « to those shown md 2£ ribed in 

FIG. 5 is an enlarged view, m partial cross section, of U.S. Pat. Nos. 3,274,748. 3,348,174 and 4,279,1 15. Base 
one embodiment of a closure carrier, taken along line 5 J structure 24 supports endless container conveyor 12 and 
o fiu. 3; , is associated with an appropriate feed means (not 
FIG. 6 is an enlarged side elevation, partially broken shown) for feeding the containers 14 onto conveyor 12. 
away, of an applicator wheel, taken along line 6-6 of As the containers move along conveyor 12, they are 
. . . , filled with the desired product by a suitable filler mech- 
r =£' I ' S "/I™ 81 c f os * sec,,on ^en along line 7-7 60 anism 26, which may be of any known type and which 
of FIG. 3, and shows the drive mechanism of the sealing does not comprise any part of the invention. 
m „l. ne ; Tne speed with which sealing machine 10 can be 
FIG. 8 is a side elevation, partially broken away, of operated is enhanced by providing side conveyors 28 to 
an alternate embodiment of an applicator wheel, spin- engage and grip each of the containers 14 to carry them 
die, closure earner and closure feed mechanism in a first 65 positively beneath applicator wheel 16. The side con- 
rotational position of the applicator wheel; veyors 28 each comprise an endless roller chain 30 (or 
15 a s,de elevation, partially broken away, of alternatively a timing gear belt), having a plurality of 
the applicator wheel, spindle and closure carrier shown arcuate, notched resilient container gripping members 



04/20/2003, EAST Version: 1.03.0002 



5,054,260 

5 6 

31 fastened thereto to engage each container from op- into convergence at a first rotational position 21 of the 

posite sides and ensure that it is positioned in predeter- applicator wheel as the star wheel 22 and applicator 

mined spacing on conveyor 12 relative to applicator wheel 16 are rotated. Preferably, star wheel 22 and 

wheel 16. applicator wheel 16 are rotated in synchronism with 

Closure carriers 20 are positioned about the periph- 5 one another and with conveyor 12 and side conveyors 

ery of applicator wheel 16 and circumferential ly spaced 28, by utilizing a single drive mechanism 40 which 

a distance from one another which corresponds to the drives each of these respective components by way of a 

linear distance between the adjacent containers held by suitable gear and chain (or timing belt) arrangement 

container grippers 31 on side conveyors 28 as the con- designated generally as 42. 

tainers are moved by endless conveyor 12. Further- 10 In one embodiment of the present invention, wherein 
more, applicator wheel 16 is rotated at a speed such that closures 18 are pressed onto the finish of the containers 
the linear speed of the closures 18 engaged by closure 14 to an at least partially applied position, applicator 
carriers 20 corresponds to the linear speed of the con- wheel 16 is positioned a predetermined distance above 
tainers 14 on conveyor 12. By synchronizing the rota- conveyor 12 (which distance is dictated by the height of 
tion of applicator wheel 16 with the movement of con- 15 the containers being sealed) such that as applicator 
veyor 12 and side conveyors 28, proper convergence of wheel 16 rotates the closures carried by closure carriers 
closures 18 engaged by closure carriers 20 and contain- 20 converge with and are pressed onto the finish of 
ers 14 is assured. containers 14 at a second rotational position 23 of appli- 
Closures 18 are fed to closure carriers 20 on applica- cator wheel 16, which is the six o'clock position. This is 
tor wheel 16 by means of star wheel 22. Star wheel 22 20 shown more clearly in FIGS. 6 and 7. In this embodi- 
rotates about an axis perpendicular to the axis of appli- ment, the closures are preferably of the plastic or com- 
cator wheel 16 and feeds the closures to the closure posite plastic/metal type so that the closures can be 
carriers 20 at a first rotational position 21 of applicator pressed onto the container finish without damaging or 
wheel 16. Closures 18 are preferably fed to closure breaking either the closure or the container, 
carriers 20 by star wheel 22 such that the plane of the 25 Sealing machine 10 preferably includes a steam jacket 
closures 18 is parallel to the plane of star wheel 22 and 44 through which filled containers 14 pass as they are 
perpendicular to the plane of the applicator wheel 16. moved by conveyor 12 prior to passing under applica- 
This orientation of star wheel 22 and applicator wheel tor wheel 16. Steam is fed to steam jacket 44 via a steam 
16 facilitates easy transfer and pick up of closures 18 by feed line 46, which also supplies steam to closure guide- 
closure carriers 20 and obviates the need to reorient the 30 way 38. The steam serves several purposes. It heats the 
planes of the closures 18 during the feeding operation. container finish and may be used to sterilize the contain- 
As shown in FIGS. 1 and 3, first rotational position 21 ers prior to sealing. The steam fed to closure guideway 
of applicator wheel 16 whereat the closures are fed to 38 also serves to soften the plastic closures to a suffi- 
the closure carriers is preferably at the nine o'clock cient degree that they can be easily pressed onto the 
position. It will be appreciated, however, that closures 35 container finish without damage to the container or to 
18 may be fed to closure carriers 20 at any other desired the closure itself. Additionally, where tamper indicating 
rotational position of applicator wheel 16 which does bands are formed on the lower portion of the closures, 
not interfere with the application of the closures to the the steam heating softens these bands and facilitates 
containers. their movement over retention beads on the containers 
A preferred embodiment of star wheel 22 is shown in 40 being sealed, without disrupting or breaking the bands. 
FIGS. 1 and 4. Star wheel 22 has a plurality of lobes or Furthermore, orice the closures have been applied to 
teeth 32 about its .periphery which define closure- the containers, a sealing vacuum is formed upon cooling 
receiving notches or pockets 34 between them. Closures of the container and closure due to the contraction 
18 are fed to star wheel 22 via closure feed chute or slide thereof which naturally occurs upon cooling. 
36, which guides the closures from a closure supply (not 45 In an alternative embodiment, wherein sealing ma- 
shown). The closures drop by gravity or spring feed chine 10 is used to apply metal or other closures onto 
from feed chute 36 into the closure-receiving pockets 34 containers and it is not desired or feasible just to press 
as star wheel 22 is driven in rotation. The teeth 32 of the the closures onto the containers, applicator wheel 16 is 
star wheel are rounded to lower the closures into the positioned a predetermined distance above conveyor 12 
pockets following it; the face of the following tooth 50 such that the closures are brought into converging 
may have a slight overhang to capture the closure in the alignment with the containers as applicator wheel 16 
preceding pocket and prevent the next closure from rotates and are positioned on (but not pressed down 
falling into the preceding pocket. Closure guideway 38 over) the finish threads on containers 14. 
communicates with closure feed chute 3 and is posi- FIG. 5 shows a preferred embodiment of a closure 
tioned adjacent and corresponds to the perimeter of star 55 carrier 20 as it engages a closure 14 supplied by star 
wheel 22. Closure guideway 38 serves to confine and wheel 22. In this embodiment, carrier 20 is rigidly fixed 
guide closures 18 in closure-receiving pockets 34 as star to applicator wheel 16 at the periphery thereof by a 
wheel 22 rotates toward the location whereat the clo- carrier bracket 48 which is secured on applicator wheel 
sures are presented to and engaged by closure carriers 16. Carrier 20 includes a chuck portion 50 for engaging 
20 on applicator wheel 16. Closures 18 are confined, 60 a closure and a stem portion 52 which is received by 
guided and fed to applicator wheel 16 by the coopera- carrier bracket 48. Stem portion 52 preferably has a 
tive action of closure guideway 38 and star wheel 22 threaded end segment 54 for receiving a nut 56 to secure 
with the closures 18 positioned in a plane parallel to the carrier 20 to carrier bracket 48 while facilitating easy 
plane of star wheel 22 at the transfer position. replacement of the carriers if they become damaged or 

Star wheel 22 and applicator wheel 16 are positioned 65 other sizes are required, 

relative one another (with perpendicular axes of rota- Chuck portion 50 of carrier 20 is preferably cylindri- 

tion) such that the closure-receiving pockets 34 and cal and has a diameter substantially the same as that of 

closure carriers 20 on applicator wheel 16 are brought the closures it carries. Additionally, chuck portion 50 
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has a centrally disposed permanent magnet 58 to draw radial alignment. Brackets 72, 74 rotatably receive outer 
and retain metal closures and composite closures having shaft 76 of carrier spindle 78. Spindle 78 has a closure 
a metal disk cap as the closures are presented by star carrier 80 affixed to its distal end and a cam follower 
wheel 22. As the closures and carriers converge at the wheel 82 rotatably coupled to the proximal end of an 
first rotational position 21 of applicator wheel 16, the 5 inner shaft 84 which is axially slidable in outer shaft 76; 
magnet 58 cooperates with the metal closure to engage cam follower wheel 82 tracks on a fixed cam 108. Addi- 
the closure and remove it from the closure pocket 34 of tionally, spindle 78 has a wheel 86 affixed to and coaxial 
star wheel 22 as the two wheels rotate. As can be seen, with outer shaft 76. 

the star wheel pockets move in a plane perpendicular to Carrier 80 has an outer sleeve 90 which is coupled to 
the plane in which the carriers 20 move; each closure 14 10 outer shaft 76. Coupled to the inner shaft 84 is an inner 
is thus presented face-on to magnet 58, so that it is sleeve 92, concentric with outer sleeve 90, which de- 
grasped and moves smoothly from the star wheel plane fines a cylindrical cavity 94 for receiving a closure 
of rotation into the perpendicular plane of rotation of therein. Inner sleeve 92 includes a compressible rubber 
the applicator wheel. Moreover, the transfer is smooth or frictional annular ring 96 having a center opening for 
and positive, because the closures are carried by the star 15 frictionally engaging a closure 18. The ring 96 is cap- 
wheel pockets to the carriers 20. Carrier 20 thereby tured in cavity 94 by a retaining flange 95 on the outer 
carries closure 14 along a downwardly curving path to end of outer sleeve 90. 

the location whereat the closure converges with a conr As shown in FIG. 8, when applicator wheel 16' is in 
tainer and is pressed thereon (FIG. 6). As carrier 20 a first rotational position 21, carrier 80 converges onto 
diverges from container 14 (due to the rotational mo- 20 a closure 18 carried by star wheel 22 so that the ring 96 
tion of applicator wheel 16 and the linear motion of surrounds the closure. As the applicator wheel rotates, 
conveyor 12), the containers now with the closures cam follower 82 comes into the lobe 110 of cam 108. 
secured on them are moved linearly by the gripping This pushes inner shaft 86 outwardly, which in turn 
members on the conveyors 28. The magnetic engage- compresses the rubber ring 96 against flange 95, Unable 
ment between carrier 20 and closure 18 is thereby bro- 25 to move axially outward, the ring is squeezed inwardly 
ken. Thus, the closure carriers 20 are empty and ready so that the closure is gripped in the center opening of 
to engage following closures when they again rotate the ring. 

through the first rotational position 21 of applicator It is also contemplated that the carriers can be moved 
wheel 16. axially as well as rotationally about their axis. Axial 

Once closures 18 are seated on containers 14, either 30 movement enables the carriers to be engaged with the 
pressed partially on or not pressed on, the closures may closure at an earlier position along the conveyor, and to 
be rotated or twisted to a final applied position, thereby be held longer for rotation. Such axial movability is 
sealing the containers. Various means are known for discussed more fully below. 

imparting rotation to a closure once it is seated on a One suitable means by which carrier 80 engages clo- 
container. One such means is a twin side belt unit 60 35 sure 18, is by the action of a synchronized pusher 104 
which comprises a pair of differentially speeded belts which pushes the closure from the star wheel 22 into the 
parallel to the line of movement of the conveyor which carrier, as they pass at the point of closest convergence 
engages opposite sides of the closures as the containers In the embodiment shown in FIG. 8 for purposes of 
and closures pass therebetween, to rotate the closures illustration, the pusher 104 is slidably mounted to a 
on the container finish. FIG. 1 shows twin side belt unit 40 frame member 105. A disk 106 that rotates in synchro- 
60 "downstream" from applicator wheel 16. It will be nism with the star wheel has a cam track 102 (or another 
appreciated that such a twin side belt unit may be posi- timing device) which operates the pusher. The cam lobe 
tioned at the second rotational position of applicator 110 of cam 108 is shaped to cause the closure to be held 
wheel 16 such that the opposed side belts 62, 64 engage in the carrier ring 96 as described above from the first 
both the closures and closure carriers 20 as the closures 45 rotational position 21 of the applicator wheel, at which 
are seated or pressed onto containers 14. location it is first received, to the second rotational 

Typically, a secondary and final tightening unit is position 23, at which location it is released, 
used to rotate closures 18 to their final applied position Additionally, wheel 86 on spindle 78 engages a fixed 
on containers 14. One suitable means to accomplish this roller pad 112, thereby imparting rotational motion to 
is a belt and drag shoe unit 66. This unit comprises a 50 outer shaft 76 and closure carrier 80 thereby to rotate 
stationary friction pad or drag shoe 68 and an adjacent closure 18 onto the container finish. The maximum 
routing belt 70, both of which extend longitudinally torque applied to the closure is limited by a clutch 113 
above conveyor 12. The principle of operation of the in spindle 78, which prevents overtightening. As appli- 
belt and drag shoe unit is straightforward. As the con- cator wheel 16' continues to route and container 18 
veyor moves containers 14 underneath the belt and drag 55 moves linearly along conveyor 12, closure 18 is disen- 
shoe unit 66, the drag shoe frictionally engages a por- gaged from closure carrier 80. Concurrent with this 
tion of the side surface of closure 18 thereby tending to disengagement, cam wheel 82 rolls off cam lobe 110, 
route it relative to the container. Concurrently, rout- and the rubber ring 96 opens to receive another closure 
nig belt 70 engages the diametrically opposite side of when the applicator wheel again passes through the first 
closure 18, also tending to route the closure. The belt 60 routionai position. 

and drag shoe unit can be calibrated such that the clo- FIGS. 11, 12 and 13 show an alternative applicator 
sures are routed on the container finish to a predeter- wheel, spindle and closure carrier arrangement. In this 
mined torque which corresponds to the final applied embodiment, spindle 78' has a gear wheel 114 rather 
position of the closures, to thereby seal the containers than a roller, and fixed cam 108' has a fixed gear track 
W " c 0 . . 4 _ . 6 5 1W attached thereto with which gear wheel 114 meshes 

riUfc. 8, 9 and 10 show an alternative applicator to impart roUtion to spindle 78' and closure carrier 118. 
whee and closure earner combination. Applicator Fixed gear track 116 preferably extends completely 
wheel 16 has two brackets 72, 74 attached thereto in around fixed cam 108' so that gear wheel 114 and spin- 
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die 78' rotate continuously. This eliminates any possibil- 
ity of slippage or improper meshing. Fixed cam 108' 
includes a cam lobe 110' upon which cam follower 
wheel 82' rides when applicator wheel 16" is rotated. In 
this embodiment, cam lobe 110' provides a radial recip- 5 
rocation of inner shaft 84'. This reciprocation causes 
closure carrier 118 to move between a closure engaging 
attitude and a closure releasing attitude. 

With particular reference to FIGS. 12 and 13, closure 
carrier 118 has a rotatable outer sleeve 120 and an inner 10 
closure gripping portion 122. Inner closure gripping 
portion 122 is fixed to the distal end of outer shaft 76' of 
spindle 78'. Outer sleeve 120 is connected to reciprocat- 
ing inner shaft 84' by pin 124 through slot 126 in outer 
shaft 76'. 15 

Inner closure gripping portion 122 includes closure 
gripping fingers 128 which are pivo table about pins 130. 
As applicator wheel 16" rotates to a first rotational 
position 21 whereat closure carrier 18 engages and 
withdraws a closure IB from star wheel 22, cam foU 20 
lower wheel 82' comes onto cam lobe 110' thereby 
urging inner shaft 84' radially outwardly compressing 
spring 40 such that sleeve 120 pushes the closure grip- 
ping ringers 128 inwardly into engagement with a clo- 
sure. The engagement of gear wheel 114 and fixed gear 25 
track 116 rotates closure carrier 118 and the closure 
therein and when closure 18 converges with container 
14 as applicator wheel 16" rotates into its second rota- 
tional position 23 (i.e., the closure applicating position) 
closure 18 is twisted onto the finish of container 14 As 30 
applicator wheel 16" continues to turn and closure car- 
rier 118 diverges from container 14, cam' roller 82' rides 
off cam lobe 110'. Inner shaft 84' then moves radially 
inward due to the action of spring 40 thereby shifting 
outer sleeve 120 from its closure gripping relationship 35 
with fingers 128. By way of spring or other biasing (not 
shown) fingers 128 swing pivotally away from closure 
18 thereby releasing it. 

FIG. 14 shows another alternative embodiment in 
which closures 18 are pressed on the finish of a con- 40 
tainer 14 by the action of a reciprocating spindle shaft 
132. In this embodiment, applicator wheel 16'" has a 
reciprocating spindle shaft 132 mounted thereon. Shaft 
132 has a closure carrier 20 preferably of the type 
shown in FIG. 5 affixed at its distal end and a cam 45 
follower wheel 82" at its proximal end. Shaft 132 is 
axially reciprocated by the action of cam follower 
wheel 82" riding up on cam lobe 110" of fixed cam 108". 
Thus, when applicator wheel 16'" rotates through its 
second rotational position 23, closure 18 is pressed onto 50 
container 14 by the action of cam lobe 110". 

In the preferred form of this invention, the closures 
are transferred from the star wheel 22 to carriers which 
are mounted on an applicator wheel 16 in the form of a 
circular disk. However, it is contemplated that, alterna- 25 
tively, the carriers could be moved tangentially into 
contact with the containers by a continuous loop belt in 
the form of a circle, oval, or elipse. The term wheel, as 
used herein is intended to include these alternative non- 
circular forms. 60 

It will be appreciated by persons skilled in the art that 
various modifications may be made to the various struc- 
tural elements of the present invention without depart- 
ing from the spirit of the present invention, the scope of 
which is defined by the appended claims. 65 

What is claimed is: 

1. A machine for placing closures onto containers 
each having a finish, comprising: 



a conveyor for moving the containers in a row along 
a linear path of movement; 

an applicator wheel rotatable about an axis transverse 
to the path of movement of said conveyor, said 
applicator wheel spaced above said conveyor; 

said applicator wheel having a plurality of closure 
carriers around it; 

drive means for continuously rotating said applicator 
wheel in synchronism with said conveyor such that 
the linear speed of said carriers matches that of the 
containers on said conveyor; 

means for feeding closures from a source to said carri- 
ers on said applicator wheel at a first rotational 
position of said applicator wheel, said feeding 
means comprising a closure feeding wheel which 
rotates about an axis perpendicular to the axis of 
said applicator wheel in synchronism with said 
applicator wheel, said closure feeding wheel hav- 
ing means around its periphery for receiving and 
carrying closures, and a supply for delivering clo- 
sures to said closure receiving and carrying means, 
whereby rotation of said closure feeding wheel 
moves the closures to said carriers on said applica- 
tor wheel, said carriers receiving the closures from 
said closure receiving and carrying means; 

each carrier having gripping means for engaging a 
closure as said applicator wheel rotates through 
said first position; 

further rotation of said applicator wheel moving the 
closures carried by said carriers sequentially into 
convergence with tops of the respective containers 
as the conveyor advances the containers; 

the spacing of said applicator wheel above said con- 
veyor being such that each closure is placed onto 
the finish of a respective container in a partially 
applied position as the closure converges with the 
container. 

2. The machine of claim 1 wherein said closure grip- 
ping means engages and withdraws a closure from said 
closure receiving and carrying means as said applicator 
wheel rotates through said first rotational position. 

3. The machine of claim 1 wherein said closure feed- 
ing wheel carries the closures in an orientation wherein 
the plane of each closure is parallel to the plane of said 
closure feeding wheel. 

4. The machine of claim 1 further including means for 
rotating each said closure about the axis thereof subse- 
quent to each closure being placed onto the container 
finish, to further tighten the closure on the container 
finish. 

5. The machine of claim 4 wherein said closure rotat- 
ing means comprises differentially speeded belts parallel 
to the line of movement of said conveyor for engaging 
opposite sides of the closures to rotate the closures on 
the container finish. 

6. The machine of claim 5 further comprising second- 
ary rotating means for rotating each said closure on a 
respective container finish to a final applied position. 

7. The machine of claim 6 wherein said secondary 
rotating means is a belt and drag shoe unit calibrated to 
rotate each said closure to a predetermined torque. 

8. A machine for placing closures onto containers 
having a finish, comprising: 

a conveyor for moving the containers in a row along 

a linear path of movement; ' 
an applicator wheel spaced above said conveyor and 

rotatable about an axis transverse to the line of 

movement of said conveyor; 
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said applicator wheel having a plurality of spindles convergence with the tops of the respective con- 
extending axially outwardly from said axis of rota- tainers as the conveyor advances the containers; 
tion of said applicator wheel, each said spindle tne spacing of said applicator wheel above said con- 
having a closure carrier at its distal end; vcvor sucn tnat ^ ch closure. is placed onto 

drive means for continuously rotating said applicator 5 thc fmish of a respective container in a partially 

wheel in synchronism with said conveyor such that apphed P° s,tIon M lhe closure converges with the 

the linear speed of said carriers matches that of the a f? nta,ne ?\ rt . _ r , . . f 

. . , . . 9. The machine of claim 8 further including means for 

containers on said conveyor; ^ 4 . • , , . , * - . 

- - . / , . rotating each said closure about the axis thereof subse- 

means for feeding closures from a source to said earn- 10 quent t0 ^ closure ^ placed onto the container 

ers on said applicator wheel spindles at a first rota- f mish t0 further tighten tne cIosure on the container 

tional position of said applicator wheel, said feed- finish. 

ing means comprising a closure feeding wheel 10. The machine of claim 9 wherein said closure 
which rotates about an axis perpendicular to the rotating means comprises differentially speeded belts 
axis of said applicator wheel in synchronism with 15 parallel to the line of movement of said conveyor for 
said applicator wheel, said closure feeding wheel engaging opposite sides of the closures to rotate the 
having means around its periphery for receiving closures on the container finish, 
and carrying closures, and a supply for delivering 11 - Thc machine of claim 10 further including sec- 
closures to said closure receiving and carrying ondary rotating means for rotating each said closure on 
means, whereby rotation of said closure feeding 20 a "^P* 5 ^ container finish to a final applied position, 
wheel moves the closures to said carriers, said , 12 ' Thc ™* chinc of claim 11 wherein said secondary 
carriers receiving the closures from said closure ??JZ\TT f TT * ! ^ ™* ^ ^ 
receiving and carrying means; t0 r0tatC < ach ^ closure t0 a P"*etermined 

each carrier having gripping means for engaging a 25 ° machine of daim 8 wherein said dosure 

closure as said applicator wheel rotates through fccding whccl carries the closures in an orien tation 

said first position; wherein the plane of each closure is parallel to the plane 

further rotation of said applicator wheel moving the of said closure feeding wheel, 

closures carried by said carriers sequentially into * * * * * 
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